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A fear of falling has a significant impact on the life of an elderly person. Over 
half of people over the age of sixty-five admit to a fear of falling, which is an 
independent risk factor for falling and several other poor health outcomes. Interventions 
have been successful in reducing fear of falling among participants, however there are 
significant barriers to participation among an older population. Delivering the 
intervention at home would reduce several barriers. Teleconferencing has been an 
effective tool among an elderly population and delivery of an established intervention 
through videoconferencing has been shown to be comparable to in-person delivery. We 
propose that delivery of an established fear of falling intervention through group 
videoconferencing is statistically non-inferior to delivery in-person. A successful 
intervention using an online platform can lead to increased access to helpful 




1.1 Fear of Falling 
Falls account for over half of the unintentional injuries sustained by people over 
the age of 65, which is the 7th leading cause of death in this age group. 1 Beyond fatalities, 
unintentional falls result in over three million visits to an emergency room for a fall 
related injury every year, making it the most common non-fatal presentation to ED 
services.1 Fall related injuries have significant economic consequences as well, 
accounting for 6% of all medical expenditures for patients over 65 years old.2 There have 
been significant efforts to prevent the direct physical consequences of falls in aging 
adults, but it is now known that the emotional and psychological impact of a fall or 
concern for falling can be detrimental to an aging adult’s health as well.3 
The fear of falling was first characterized in the literature as a “post-fall 
syndrome”4 when clinicians recognized that a fall resulted in changes to a patient’s health 
beyond the physical injuries he or she sustained. Significant work has been done to 
understand these changes, namely the psychological and emotional impact that a fall may 
have.3 This research has shown that even if a fall does not cause physical harm, it can 
result in a subjective loss of confidence, activity restriction, and fear of a subsequent fall.5 
A fear of falling, defined as “a persistent feeling related to the risk of falling during one 
or more activities of daily living,”6 is associated with objective measures including 
increased incidence of disability, decreased ability to perform activities of daily living 
without assistance, quality of life impairment, decline in performance measures of 
balance, and is considered to be an independent risk factor for falls. 5,7-10 
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The prevalence of a fear of falling among community dwelling seniors ranges by 
study and location; one large national survey found that 39% of those surveyed endorse a 
fear of falling.5 Data reported in a systematic review on fear of falling indicates over 50% 
of persons with a fear of falling have not experienced a recent fall.11  The degree of fear 
is more significant among elders who have experienced a fall in the past year, but a 
significant number of those who have not fallen still experience a fear of falling.5 What 
was previously believed to only affect those with a fall history is now known to affect a 
much greater portion of the aging population. Research done to characterize a fear of 
falling shows that there are several independent risk factors for fear of falling including, 
but not limited to, female sex, older age, necessary help with at least one activity of daily 
living, a recent fall, limb impairment, and visual impairment.11,12 
1.1.2 Interventions to reduce fear of falling 
Interventions created to reduce the fear of falling in older adults utilize varying 
approaches. Bandura’s Theory of Self Efficacy, which predicts that one’s ability to 
perform a task depends on both mental confidence and physical ability, has been 
implicated in understanding how to address the fear of falling as it relates to meaningful 
clinical outcomes.10 Many interventions utilize a multifactorial approach, addressing 
topics of knowledge, exercise, and health maintenance in order to bolster both mental 
confidence and physical ability.13,14 This has been successful in reducing fear of falling in 
both one on one and group settings13-15 There is additional benefit in group interventions 
beyond improved fear of falling for both participants, including increased social 




 While the primary outcome of fear of falling the most notable marker of success of an 
intervention in the literature, the attrition and sustainability of the intervention are 
important to consider in the intervention’s potential utility beyond the study setting. 
While many seniors realize their concerns about living independently and falling, there is 
relatively low uptake of programs related to fall prevention in the community, some 
studies citing up take as low as 10%.16 This has in part been attributed to the disconnect 
between the leader and the participants of the class, which can manifest feelings of shame 
and embarrassment from a sense of age stereotyping.16 For interventions that include an 
exercise component, there is also a disconnect between the type of activity and the 
perceived benefit, which does not encourage participation.16 Studies have been successful 
in addressing feelings of ageism by using class leaders that are peers, such as the A 
Matter of Balance/Volunteer Lay Leader (AMOB/VLL) program, Physical Training and 
Nutrition (PTN) program and Steady As You Go (SAYGO) program 14,17. 
 Among the most widely disseminated program for group community based fall 
prevention is AMOB/VLL, which now has been studied in populations in Texas, South 
Carolina, Florida, Massachusetts, and internationally18. This intervention has shown 
statistically significant improvement in outcome measures related to fear of falling, self-
efficacy in falls management, health related interference with usual activity, as well as 
financial benefit over usual care.19 While this program has been widely successful in 
reducing fear of falling, there are ways that it can be optimized to increase its reach and 
decrease attrition among potential participants. It is known that participants must attend 
at least five of the eight sessions of the AMOB intervention to experience the known 
reduction in fear of falling13. The noted barriers to perfect attendance to all of the eight 
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sessions include being in a rural location, lack of transportation, unexpected health 
changes, caregiving responsibilities and planned travel19. 
1.1.3 Technology Use in the Elderly 
            The utility of technology in medicine is becoming increasingly apparent with 
technologies such as videoconferencing, wearable monitors, and remote data collection 
being incorporated into several medical settings20. While it may seem that an intervention 
relying solely on a technology, such as group videoconferencing, would not be as 
successful in participants with low technological literacy, there have been numerous 
studies showing successful uptake in an aging population.20 Among studies that have 
used videoconferencing, several have shown that compared to an in-person delivery of 
the same curriculum, there is a non-inferior impact on outcomes. Knowing this, it follows 
that a study involving telecommunication to deliver an intervention to reduce fear of 
falling is possible and potentially crucial in the long-term sustainability of community-
based fear of falling reduction. 
1.2 Problem Statement 
 While there are interventions that have been shown to reduce fear of falling among 
participants, there are inherent access barriers for many seniors who could gain benefit 
from such classes. A Matter of Balance/Volunteer Lay Leader Model is a group 
intervention for community dwelling seniors to reduce the fear of falling, however it is 
only able to reach those who live within the community in which it is offered, as well as 
those who can freely and comfortably travel to the classes over an extended period of 
time. Iterations of this intervention have been created to improve access to those who are 
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not native English speakers, but have not been adapted to improve access to those with 
transportation barriers, those who live in areas where the program is not offered, and 
other such barriers that could be overcome with delivery in the home.21 
1.3 Goals and Objectives 
        One solution that would begin to address all of the barriers to full participation in the 
A Matter of Balance/Volunteer Lay Leader Model would be to deliver the curriculum in 
the home using group videoconferencing. The goal of this study is to evaluate the 
effectiveness of an intervention to reduce fear of falling using online group 
videoconferencing. The objective will be to show that an online delivery is a viable mode 
of delivery by demonstrating a non-inferior improvement in falls efficacy among 
participants in the online intervention compared to the in-person intervention. This type 
of study will be employed because it will generate higher quality data than a single-group 
study and there is an ethical obligation to provide access to a known effective control if 
possible. Falls efficacy will be measured at the beginning of the intervention, at the end 
of the intervention, and 6 months after the intervention in both groups and the change in 
mean scores will be analyzed. Secondary outcomes will include the measures of health 
interference, degree of travel beyond the household, attendance, and a measure of 
satisfaction. 
1.4 Hypothesis 
  We hypothesize that administering the A Matter of Balance/Volunteer Lay Leader 
Model curriculum using online group videoconferencing will result in statistically non-
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inferior improvements in the modified Falls Efficacy Scale, and by extension fear of 
falling, among participants when compared with delivering the same curriculum in 
person. 
1.5 Definitions 
Fear of Falling- a persistent feeling related to the risk of falling during one or more 
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A literature review was carried out between August 2018 and June 2019 using 
online databases including PubMed, Ovid, Scopus, Cochrane Review and MEDLINE. 
The purpose of this literature review is to provide a summary of the literature related to 
reducing fear of falling in the community-dwelling elderly population, the barriers to 
more successful dissemination of current programs, and the ways in which technology 
use among the elderly can reduce some of the barriers, along with a review of studies that 
inform the design of the proposed study. The following search terms were used in various 
combination to identify articles relevant to the proposed study: “Fear of Falling”, “Falls”, 
“Prevention and Control”, “Aged”, “Elderly”, “Seniors”, “Multifactorial”, “Falls 
Efficacy”, “Falls Efficacy Scale”, “Community Based”, “Technology”, “Online”, “Group 
Videoconferencing”, “In Person”, “Telemedicine”, “Gerotechnology”. Studies published 
in languages other than English or after June 2018 were not included. References cited in 
selected articles were further examined to ensure a comprehensive review.  
 
2.2 Review of Empirical Studies to Reduce Fear of Falling 
2.2.1 Introduction 
 
Fear of falling as an outcome of interest entered the literature on falls prevention 
in the early 1990s. At that time there was a noted reduction in fear of falling as a part of a 
multifactorial fall prevention program and a Tai Chi based fall prevention intervention.1 
Going forward, the large majority of interventions designed to reduce fear of falling can 
fit into one of three categories: exercise based, cognitive behavioral therapy based, and 
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multifactorial. The following review will focus on the multifactorial interventions, as 
they encompass components of both cognitive behavioral therapy (CBT) and exercise, 
are much greater in number, and form the basis of the proposed intervention.  
 
2.2.2 Multifactorial Interventions  
 
Due to the fact that there are many factors that influence the fear of falling in an 
individual, most interventions that aim to reduce fear of falling utilize a multifactorial 
approach. These interventions each have slightly different components that target specific 
risk factors, behaviors, and beliefs of participants and often include elements of exercise 
and cognitive behavioral therapy interventions. A multifactorial intervention was 
performed by Tinetti et. al. in 1994 with the aim of reducing risk of falling among 
community dwelling elderly persons.2 The primary outcome was risk of falls, with fear of 
falling as a secondary outcome operationalized by the Falls Efficacy Scale (FES). There 
was a significant difference in FES improvement with a positive mean change of 0.2 (SD 
+/-3.9) in the intervention group compared to a negative mean change of 1.2 (SD+/-4.9), 
with a p value of 0.02. This study does indicate that a multifactorial approach to fall 
prevention can reduce fear of falling, but had selection bias in that participants were 
enrolled from an HMO, meaning the majority of participants were white with higher 
levels of education, affecting external validity.  
The earliest multifactorial intervention designed specifically for a primary 
outcome of reduced fear of falling was done by Tennstedt et. al. shortly after the study by 
Tinetti. This intervention, called A Matter of Balance (AMOB), included eight 2-hour 
sessions with the objective of reducing fear of falling compared to a social support 
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control which received one 2-hour informational session. Intervention sessions focused 
on changing attitudes toward falls, instilling beliefs of greater confidence in one’s 
abilities, and educating participants on their risk of falling using cognitive restructuring 
techniques. The intervention also included specific strength training exercises and 
education on the importance of physical fitness. The primary outcome of fear of falling 
was operationalized using a modified FES. The compliant members of the intervention 
group had a statistically significant improvement in FES with a positive mean change of 
0.15 (p<0.01) at the 6 week follow up, and a positive mean change of 0.09 (p<0.01) the 
12 month follow up. This data suggests that those who participate in the intervention will 
have a stable reduction in fear of falling up to one year after the intervention. An 
intention to treat analysis was also done, which indicated non-statistically significant 
changes in the intervention group as a whole. Only 63.4% of participants that attended 
five or more classes which indicates that attrition and attendance are important 
components of the success of this curriculum. This study demonstrates the success of the 
curriculum delivered to the intervention group as well as the importance of attending five 
or more classes to gain benefit.  
Similar multi-factorial interventions have continued to show improvement in fear 
of falling. An RCT with a multifactorial intervention based in cognitive behavioral 
therapy with elements of exercise was done in the Netherlands.3 At two months there was 
a significant reduction in odds of fear of falling between intervention and control group 
with OR of 0.11 (95% CI 0.05-0.22, p<0.001), as well as at eight and fourteen months 
with OR of 0.38 (95%CI 0.19-0.75) and 0.31 (95% CI 0.15-0.61), respectively.  
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A randomized control trial investigating the effectiveness of CBT plus Tai Chi 
combination program was done as Tai Chi exercise programs have demonstrated 
independent reductions in fear of falling.4 This eight week intervention demonstrated 
significant improvement in mean score on the Geriatric Fear of Falling Measure (GFFM) 
in the combination group compared to CBT only and control groups at two months 
(p<0.01) and five months (p<0.001), and significant improvement in FES in the CBT 
plus Tai Chi compared to the control group at 2 months (p<0.05) and compared to both 
comparison groups at 5 months (p<0.001).5  
One of the most recent RCTs to enroll a large number of participants and show 
statistically significant reduction in fear of falling was a multicenter trial performed in 
Greece, Spain, Italy and Serbia.6 Instead of comparing a multifactorial intervention to a 
social support measure, this trial had four arms, including motor training only, cognitive 
training only, mixed motor and cognitive training, and an active control. Both the motor 
training and mixed training groups demonstrated statistically significant reduction in fear 
of falling, operationalized using the Falls Efficacy Scale-International (FES-I). The effect 
size of the mixed training was 0.11, with a change in mean score of  2.3(p<0.001) in the 
FES-I between pre- and post- testing, and the effect size of the motor training was 0.10, 
with a change in mean score on the FES-I of 1.4 (p=0.006). While the difference in effect 
size was modest, the mixed training had the greatest effect size regarding the reduction in 
fear of falling.  
The studies discussed appropriately use an RCT design and therefore contribute 
high quality evidence, but as with all behavioral interventions, each study was limited by 
the lack of ability to blind participants. Each RCT study accounted for this by blinding 
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research team members responsible for patient assessments and statistical analysis. 
Additionally, there is the limitation of self-reporting among all studies to address fear of 
falling. Blinding among participants is not possible in a behavioral intervention setting, 
so the bias social desirability possibly overestimated the effect of the interventions 
compared to inactive control groups. Most studies attempt to reduce this bias by using 
validated scales rather than simple yes or no outcome measures.  
Together these contributions to the literature indicate that multifactorial curricula, 
encompassing elements of cognitive restructuring and exercise, are effective in reducing 
the fear of falling in seniors who participate in the intervention at the end of the 
intervention and beyond. A noted barrier to successful reduction in fear of falling was 
attrition, for which the cause is multifactorial. One direction of further study to address 
attrition utilized lay-leaders rather than health care professionals to deliver the 
intervention.  
 
2.2.3 Lay-Leader Intervention 
 
In an effort to optimize interventions that involve ameliorating risk of falling in 
seniors, qualitative data has been collected in several different studies to learn more about 
the beliefs and attitudes of potential participants. A systematic review of qualitative data 
regarding falls-prevention interventions compiled comments from participants in studies 
in the United Kingdom, United States, Canada and Australia.7 Noted barriers to 
successful implementation according to participants included the differing agenda 
between older persons and health care professionals, the social stigma associated with old 
age, and the advice being seen as patronizing by participants. Facilitators of a good 
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intervention according to participants included good leadership and facilitators, 
convenient access and scheduling, information about strategies that enhance 
independence, and elements of social support. Many of these sentiments were behind the 
creation of new interventions to incorporate lay-person leaders or translate established 
programs into a lay-leader format.  
The intervention studied by Tennstedt et. al. in 1992 called A Matter of Balance 
was one such intervention that was translated to incorporate lay-person leaders. To make 
the intervention more accessible to community dwelling seniors, Healy et. al. trained lay-
person volunteers to effectively deliver the curriculum, while maintaining the core 
elements of the original intervention including cognitive restructuring, enhancing self-
efficacy, promoting changes in modifiable risk factors, and performing exercises to 
increase strength and balance.8 This was a done in a single-group, repeated-measures 
design with results compared to the original RCT. A mean change in FES of 0.2221 
(p=0.0001) was found at 6 weeks, 0.1950 (p=0.0005) at 6 months, and 0.2045 (p=0.0013) 
12 months after baseline assessment. Participation in five or more of the eight sessions, 
the threshold found to gain significant benefit in the original RCT, was 89%, which is a 
much greater portion compared to 63% in the original RCT, indicating that this delivery 
was better received or more accessible in some way. The study found the intervention 
using lay leaders to be at least as effective as the original in reducing fear of falling 
among participants, with the added benefit of decreased attrition. Since this intervention 
did not have a control group the quality of the evidence is weaker as the comparison in 
effect is to a trial performed greater than ten years prior.  
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The success of the A Matter of Balance/Volunteer Lay Leader (AMOB/VLL) 
model spurred further investigation into the effectiveness of the intervention as it was 
implemented in different communities. The largest example of this was the dissemination 
of the AMOB/VLL across Texas. The study utilized Area Agencies on Aging to enroll a 
total of 2,136 participants.9 Several outcome measures were analyzed with fear of falling 
being operationalized using a modified FES. The intervention generated a change in 
mean scores in the FES of 2.121 (p<0.001). Other statistically significant improvements 
were seen in self-reported health status, days limited from usual activity, days physically 
active, health interference and number of times fallen. Qualitative data collected from this 
population indicated high levels of satisfaction with the intervention with comments 
specifically mentioning satisfaction with the information presented and the way in which 
it was conveyed. Over 77% of participants completed five or more of the eight sessions 
with the only significant difference between those who did and did not complete at least 
five being race, with more Hispanic participants completing the intervention than any 
other race. 
Further investigation was done in Texas, as the initial study created the necessary 
infrastructure to continue offering the class. Statistically significant changes were found 
in physical measures, such as the gait speed (p=0.002) in all participants, and Timed-up-
and-go scores in participants who lived with others (p<0.001), rated their health as good 
or better (p=0.003), and attended workshops at senior centers (p=0.003) compared to 
baseline.10 Similar results were found in a study done in Florida, though participant 
outcomes were compared to a control group. This study demonstrated statistically 
significant improvement in scores on the Timed-up-and-go test (p<0.001), Performance-
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Oriented Mobility Assessment (p=0.002), and Funcitonal Reach test (p=0.04) in the 
intervention group compared to the control.11 Two more recent investigations among 
seniors in Arizona found statistically significant improvement in the Activities-specific 
Balance Confidence Scale (p=0.24) compared to baseline12 and statistically significant 
improvement in the Fear of Falling Avoidance Behavior Questionnaire (p=0.01) 
compared to baseline, demonstrating the impact of the classes on other measures of fear 
of falling.13  
These investigations into the effectiveness of AMOB/VLL demonstrate the utility 
of the curriculum in reducing fear of falling and physical barriers to activity in 
participants while utilizing lay educators to reduce barriers between participants and 
professionals. Further barriers must be addressed, though, as only seniors who believe 
they can commit to an eight-week long intervention in a community center are 
represented in these studies. A sample of participants in the AMOB/VLL curriculum 
indicated that residing in a rural location, lack of consistent transportation, unexpected 
health changes, caregiving responsibilities and planned travel were all barriers to 
attendance at all eight sessions.14 To address these limitations of the community based 
intervention, the intervention could be delivered in a way that seniors could access the 
course without needing a reliable form of transportation or living close to a community 
center. There are currently no studies that have attempted translating this effective 
curriculum into a home-based intervention. The proposed study uses technology to 
attempt to overcome the barrier of access, which has not been utilized as widely in a 
senior population as younger groups of people. Group videoconferencing will be the form 
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of technology used in order to allow for the social interaction and information sharing 
that is crucial to the AMOB/VLL curriculum to remain consistent.  
 




As the aging population across the world is expanding the need for new and 
innovative way to address the healthcare needs of this population also grows. The use of 
technology in healthcare has expanded to reach all people who interact with health care 
but there are unique challenges to using technology to address the health care needs of 
the elderly.   
As the concept of technology use among seniors has expanded, the term 
gerotechnology has been used to describe the devices and applications developed to 
augment the health care of the geriatric population. The Pew Research Center published 
data from a national survey in 2016 indicating rapid growing in use of technology among 
seniors aged 65 and over.15 Despite 67% of people aged 65 and older reporting internet 
use, and three quarters of internet users report using the internet daily, cross sectional 
data has demonstrated hesitation on the part of seniors to adopt technology as it related to 
healthcare.15  A survey of 180 adults in the United States and Isreal on adoption and 
utilization of technology found that about one third of respondents never use a computer 
and among those people over half reported that they were either not interested, had no 
need, or found it too difficult. Despite rapidly growing availability of technology, this 
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survey found that barriers to technology were consistent with a very similar study done 
thirteen years prior, indicating slow uptake in the aged population.16 
While technology use continues to change and expand, several themes have been 
noted to be consistent in the literature regarding the acceptance of incorporating 
technology into health care for elders. These themes include perceived need, perceived 
usefulness, system demands, and social connectedness.16,17 Individuals are more likely to 
participate and have a positive experience if they believe the intervention to be necessary 
and useful, they do not see the use of such technology as being too difficult or 
demanding, and they do not believe their involvement in the intervention will decreased 
their social connectedness to others, namely family members.17 While this often proves 
difficult, there have been many successful interventions, both objectively and 
subjectively, with the use of technology in an aging population. In her commentary on the 
role of technology in aging, Cotten believes that helping older adults utilize the range of 
technologies available is crucial in allowing them to fully participate in our digitally 
based society.  While many seniors hesitate in adopting technology, if the technology 
studied demonstrated utility and ease of use to address a specific concern, they are likely 
to have high satisfaction and gain objective benefit as demonstrated in the following 
studies.  
 
2.3.2 Empirical Studies Related to Technology use in Healthcare of Seniors 
 
Technology use in the health of older people encompasses a wide variety of 
devices, including computers, smartphones, video monitoring and wearable monitors. An 
RCT published in 2012 by Seto et. al. utilized patient-centered mobile phone-based 
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telemonitoring of heart failure parameters to help participants better manage their 
disease.18 Over the six-month trial, the average participant entered information greater 
than 80% of the time, representing strong program uptake, and the intervention group had 
statistically significant reductions in BNP (p=0.02), NYHA Class (p=0.002), LVEF 
(p=0.005), and self-care management scores (p=0.03) compared to baseline. The average 
age of the participants in the intervention group was 55, on average younger than 
population classically considered to be seniors, but there are similarities between seniors 
and patients with chronic disease in terms of decreased technology uptake.17  
A pilot randomized control trial done by Shah et. al. used both audio and 
computer-based technology to address depressive symptoms in older adults.19 The 
average age of participants was greater than 60 and they were randomized to either the 
audio treatment, computer treatment or delayed treatment. The large majority of 
participants who engaged in the intervention groups reported satisfaction with the 
program, 75.5% of those in the audio group and 88.2% of those in the computer group 
found the program useful. Participants in both groups had statistically significant 
improvement in mood, with a change in mean score on the Hamilton Rating Scale for 
Depression (HRSD) of 9.33 (p<0.05) in the audio group and 11.62 (p<0.05) in the 
computer group. Though these interventions were not directly compared to an in-person 
intervention, the outcomes were comparable to other in-person interventions using the 
HRSD that report a mean change of 7 points on the scale, and had high satisfaction 
among participants.  
A videogame version of the Otago Exercise Program, a known effective exercise 
intervention for fall risk, was studies in the Stand Tall trial.20 The single group study 
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enrolled participants with an average age of 75 and self-reported 2.3 chronic conditions to 
use an avatar-based computer program that both demonstrated how to do the exercises 
and recorded the individual over the course of eight weeks. Compared to baseline, 
participants had significant improvement in mean score on the Timed Up-and-Go test 
(p=0.01), Single leg test (p=0.01 on the left, p<0.01 on the right), and Berg Balance Score 
(p,0.01). Adherence to the intervention was 87% and 84% of individuals completed the 
program successfully despite several individuals reporting they were not initially 
comfortable with technology.  
Together these examples of technology use in the literature demonstrate the utility 
of a variety of forms of technology. Mobile phones, computer-based programs, remote 
information entry and videogame technology have all been used to demonstrate change in 
meaningful primary outcomes in areas related to chronic disease, psychiatric condition, 
and physical condition among older adults with the added benefit of high adherence and 
satisfaction.  
 
2.3.3 Qualitative and Empirical Studies Related to Video Conferencing Among Seniors 
 
One form of technology that has been studied both in senior populations is the use 
of videoconferencing. While participants are using technology in the ascertainment of 
information, contact with person expert is still involved in this type of intervention. The 
Telehealth Literacy Project enrolled 52 adults who were on average 73 years old and had 
four chronic illnesses with the goal of better understanding the acceptance of 
videoconferencing as a means of group education21. In groups of two to seven people, 
participants met over several weeks to discuss the management of their chronic diseases. 
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All information gathered was qualitative through follow up interviews and there was no 
in-person control group to compare responses. Responses were overwhelmingly positive, 
participants found the equipment easy to use, found it possible to create community 
through a virtual space, and felt that they were able to learn from others in new ways. 
Participants cited technology malfunction as the most significant drawback, but found 
that there were less instances of this as the intervention progressed. Overall the 
investigators found that videoconferencing for group education is acceptable for older 
people with chronic conditions and a potential means of reducing limitations of easy 
access to useful information.  
A small RCT designed to investigate the effectiveness of videoconferencing in 
pulmonary rehabilitation of patients with Chronic Obstructive Pulmonary Disease 
(COPD) was published in 2016.22 The average age of enrolled patients was 74 years old. 
At the time of intervention completion there were statistically significant improvements 
in exercise capacity (p=0.001, and self-efficacy (p=0.007), in the treatment group 
compared to the control group. There was a trend toward higher quality of life scores in 
the treatment group as well. The intervention group showed high compliance with 
exercise training, with only one participant dropping out of the study. While this study 
enrolled a small sample size, it was able to demonstrate objective exercise capacity score 
improvement as well as improvement in a self-reported measure of self-efficacy and 
patients were able to gain benefit despite their old age and chronic condition of COPD.  
An intervention using videoconferencing to deliver an exercise intervention was 
studied in an RCT published in 2017.23 A total of 283 patients were enrolled with a mean 
age of 79 years old. At the end of the intervention, intention to treat analysis showed a 
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40% risk reduction of falls, RR= 0.60 (p<0.001) in the intervention group compared to 
the control group. There was statistically significant improvement in secondary outcomes 
including longer time to fall event (p=0.001), Berg Balance Scale (p<0.001), Timed Up 
and Go test (p<0.001), Falls Efficacy Scale (p=0.04), and quality of life, operationalized 
using the EuroQol Visual Analog Scale (p=<0.001) in the intervention group compared to 
the control group. The intervention group also reported high satisfaction, with a mean 
score of 22.3 on a 24 point satisfaction scale, and mean compliance of 82% for prescribed 
exercises. This study further demonstrates the utility of videoconferencing in an older 
population, in this case to deliver an exercise intervention, as well as demonstrates an 
effect on the primary outcome in the proposed study. There was high compliance and 
satisfaction despite the advanced age of participants. Combined with the evidence that 
videoconferencing can be used to deliver information-based interventions, the delivery of 
a multifactorial intervention through videoconferencing, if designed appropriately, is an 
acceptable mode of delivery.  
 
2.3.4 Telemedicine Non-inferiority 
A technology becomes more ubiquitous in healthcare, it is important to consider 
the way in which new methods of delivering information impacts patient outcomes.  
Interventions utilizing a remote monitor or mobile device entry require less interaction 
between healthcare professionals than in person management, so the relationship between 
in person and telemedicine and outcome measures is more difficult to predict. In the case 
of videoconferencing, the information conveyed can be near identical to information 
given in person and this still requires conversation between all participants, so similar 
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outcomes to an in-person intervention could be expected. This has been demonstrated in 
the literature.  
 Though few in number, there are studies that demonstrate the impact of telehealth 
on outcomes related to psychiatric concerns, chronic pain, and chronic disease 
management is non-inferior compared to an in-person intervention. A program called 
Prolonged Exposure, known to improve outcomes related to PTSD, was translated to a 
videoconferencing intervention to reduce barriers such as transportation and travel costs 
and reduce patient sided costs, as demonstrated in other trials utilizing cognitive therapy 
through teleconferencing.24 When compared to an in-person delivery, the primary 
outcome of change in mean score on the PTSD Checklist was non-inferior as 
demonstrated by the confidence interval (CI) for difference in treatment means (M) at 
post-intervention, M= -3.2, CI: -8.6 to 2.1, at three months, M= -2.8, CI: -7.6 to 2.0, and 
at six months, M= 0.03, CI: -4.9 to 5.0, as the lower bound did not cross the pre-
determined non-inferiority margin of -8.8. Though non-inferiority was demonstrated, a 
negative difference in means indicates better outcomes in the in-person group, which 
were present immediately post intervention and at three months.25  
 An eight week chronic pain intervention was also demonstrated to have a non-
inferior impact on the primary outcome of the Brief Pain Inventory Short Form 
Interference Scale (BPI) among a cohort of 129 veterans.26 This was demonstrated by 
calculating a difference in change of mean score (M) and confidence interval (CI) 
between baseline, postintervention, and six months. The result at post-treatment in the 
intention to treat group was M= 0.32, CI: -0.34 to 0.98, and at six months, M= 0.70, CI: -
0.07 to 1.48, and non-inferiority was demonstrated as the lower bound of the confidence 
24 
 
interval did not cross the pre-determined non-inferiority margin of one point on the BPI 
scale. The positive difference in change demonstrates that videoconferencing trended 
toward better performance than the in-person intervention for the primary intervention.  
 A third example, in a population similar to that of the proposed study, 
demonstrated non-inferiority of tele-rehabilitation for patients with chronic heart failure 
(CHF) of an average age of 67.27 Patients in the intervention group met with health care 
professionals remotely in small groups through a synchronous videoconferencing 
platform within the home, patients in the control group participated in the same program 
at a center. The twelve week intervention encompassed education and exercise with the 
primary outcome as the 6-minute walk distance (6MWD). There was no significant 
difference between groups in the 6MWD, p=0.24, and the between-group difference was 
in favor of the experimental group, with 15 meters (CI: -28 to 59) at week twelve with the 
lower bound of the CI not crossing the pre-specified non-inferiority margin of 28 meters. 
Additionally, there was a benefit of greater adherence to the program in the experimental 
group than the center-based group.  
 Among these three examples, remote delivery of an intervention through 
teleconferencing represents a viable option in impact on outcome measures with the 




2.4 Possible Confounders 
 Fear of falling is a complex phenomenon among seniors, so there are many 
variables that will be important to consider as potential confounders. Many of the 
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variables known to be associated with fear of falling will be accounted for in the baseline 
assessment of participants as well as in the final statistical analysis.  
 Important baseline information to collect will include age, gender, education 
level, average household income, number of prescription medications, number of falls in 
the past three months. Assessments that will be completed at baseline to account for 
confounding will include the Geriatric Depression Scale, and the Short Form 36 Health 
Survey (SF-36), which includes elements of physical, emotional, and social health.  
 Cross sectional and prospective cohort studies that have studied the relationship 
between fear of falling and other variables have demonstrated that fear of falling is 
greater with increased age, greater in women, and greater in those who experienced a 
recent fall.28-31 One national sample of seniors demonstrated a four times greater fear of 
falling in respondents over the age of 85 compared to respondents aged 65 to 74, a higher 
likelihood of fear of falling in women compared to men, those who lived alone compared 
to those who did not, adults with less than a high school education, and those who had a 
lower household income, each with a p-value of less than 0.001.28 
 Several cross-sectional studies have investigated the relationship between the SF-
36 and fear of falling among seniors. These studies have demonstrated lower scores in 
each of the eight sections in the SF-36 among those with a fear of falling compared to 
those without fear of falling, and statistically significantly lower scores in at least three of 
the eight sections in those with a high fear of falling compared to those with a low fear of 
falling.32-34 A known consequence of fear of falling is activity restriction, which leads to 
social isolation, a significant contributor to depression.28,35 An investigation into the 
relationship between fear of falling and an objective measure of depression, specifically 
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the Geriatric Depression Scale, revealed a correlation between the Falls Efficacy Scale 
and Geriatric Depression Scale of 0.5257, reaching significance with a p-value less than 
0.05.30  
 In relation to the intervention itself, the most recent national data compiled by the 
Pew Research Center indicates that there are differences in technology use among age 
groups, education levels, and household income. Among respondents aged 65-69, 82% 
use or have internet capability compared to 44% of those over the age of 80. Similar 
relationships were also demonstrated with higher internet use in higher income 
households compared to lower income and higher internet use among those with more 
education. 
 Each of these variables, if unequal between the two groups, could impact outcome 
measures and therefore incorrectly imply lack of intervention success. In order to address 
these likely confounders, baseline data will determine whether randomization generated 
two comparable groups. If there is data to suggest statistically significant differences 





The success of the curriculum used in the A Matter of Balance/Volunteer Lay 
Leader Model in reducing fear of falling has been demonstrated in several studies8,9,36,37. 
A manual has been developed in addition to an extensive training program for volunteer 
lay leaders to ensure fidelity between groups. The core elements of the eight two-hour 
classes in the proposed study are consistent with all other studies that utilized this 
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program. The intervention and control group will receive the curriculum based on the 
previously described methods with the independent variable being delivery by 
videoconference in the intervention group.9  
In the design of non-inferiority trials, it is recommended that an inactive control is 
included as a third arm in order to demonstrate efficacy of the intervention, as non-
inferiority between two interventions does not demonstrate a statistically significant 
improvement in the outcome of interest without a usual-care comparison.38 The proposed 
study will not use a third arm because the efficacy of the intervention has been previously 
demonstrated. The non-inferiority design and translation of in-person to 
videoconferencing approach is similar in nature to other studies with this design.25-27,39 
These studies each utilized a manualized curriculum that had previously been 
demonstrated to be effective in an in-person approach and used outcome measures 
previously demonstrated to have statistically significant differences with the intervention. 
Statistical analysis involving change in mean scores utilized Cohen’s d statistic to 
determine effect size and studies established a margin of non-inferiority if the margin had 
not been previously determined.  This will be modeled in the proposed study. Noted 
limitations of the certain videoconferencing interventions include the need for 
participants to travel to a location outside the home for the videoconference and lack of 
fidelity monitoring through class observation, which are key differences from the 
proposed study.26 Use of synchronous, small group videoconferencing will be most 
similar to the trial involving CHF patients, with additional similarities in the enrolled 




2.5.2 Primary Outcome 
 
 The Falls Efficacy Scale is the most commonly used outcome measure among 
studies with a primary aim to reduce fear of falling.40 The scale, originally developed by 
Tinetti, contained ten questions that required participants to rate the level of concern 
experienced when performing common activities.41 The goal of this scale is to determine 
the extent to which a patient is able to navigate his or her life given concern for falling. 
While the Falls Efficacy Scale has been used in many studies and is shown to have high 
internal and external validity, it is limited by the fact that there are several iterations of 
the scale and it has been operationalized in a variety of ways.1,8,14,40,42,43  
A modified version of this scale, which contains five questions related to how 
well the respondent believes that he or she is able to manage fall risk, was used in the 
largest scale investigation of A Matter of Balance/Volunteer Lay Leader Model. In a later 
analysis, good internal consistency was reported with a Cronbach alpha of  0.85 across 
three time points.9,14 This study found that the results of this scale were not only 
statistically significant at post intervention compared to baseline for all groups, but also 
showed stability of the outcome at six months among all ages, races, education levels, 
and self-rated health levels represented in the study.14 This modified version is not the 
widely accepted Falls Efficacy Scale, making the primary outcome of this intervention 
difficult to compare to other investigations into fear of falling. The scale does, however, 
utilize core elements of the FES and has been successful in assessment of the curriculum 
in the proposed study. 
 




 A known benefit of participation in the AMOB/VLL curriculum is a decrease in 
the number of days that a participant’s health interferes with usual activity. This has been 
operationalized in a variety of ways, including the use of the Health Interference Scale 
(HIS).9 The HIS assesses the perceived degree to which health interferes with every day 
activities, and was shown to have a statistically significant reduction among over one 
thousand participants in AMOB/VLL, with a p-value of <0.001.9 
 Social isolation is a consequence of fear of falling.28 An intervention that requires 
a person to leave the house at least one time a week to meet with a group of peers allows 
for a weekly opportunity for social interaction and leaving the house.8 With a 
videoconferencing intervention, there is ultimately no requirement to leave the home. The 
Life-Space Assessment has been developed to determine the degree to which individuals 
move beyond their primary setting, which is often the bedroom or room in the home in 
which they feel most comfortable.44 The assessment has several subscales, but the 
composite scale is recommended for assessment of longitudinal studies. The scale has a 
high degree of stability and is responsive to change.45 Use of this scale will be important 
in determining whether delivery of the intervention by videoconferencing is detrimental 
to the opportunities for socialization outside the home of participants.  
 The goal of the proposed intervention is to establish the effectiveness of a 
delivery method of an intervention known to be successful in reducing concern for 
falling. Two measures to determine whether the proposed study will contribute to 
increased access and adoption in the future are attrition and satisfaction. The Client 
Satisfaction Questionnaire (CSQ) has been used in numerous studies, has a high degree 
of internal consistency, has been shown to correlate with the impression of satisfaction by 
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client therapists, and has a free text section that would allow for participants to contribute 
qualitative data to guide further studies.46 
 
2.5.4 Statistical and Sample Size Considerations 
 
 There are multiple studies in the literature that examine the AMOB/VLL 
curriculum, but the primary outcome is operationalized differently and modified in a 
variety of ways. The largest investigation of this curriculum demonstrated change in 
mean score on a modified FES from baseline to post intervention was 1.6 points with a 
Cohen’s d of 1.14, and was adequately powered to demonstrate this.14 Using this, the 
standard deviation was determined to be 1.40.14 
There is no single trial investigating the relationship between group 
videoconferencing and fear of falling to accurately inform the expected effect of the new 
intervention. A variety of studies have demonstrated non-inferiority, with some studies 
showing a trend toward greater effect in the videoconferencing group, and some 
demonstrating a trend toward greater effect in the in-person group compared to the 
videoconferencing group on the primary outcome.25-27,39,47 The trial demonstrating non-
inferiority with the most similar population to the proposed study had an greater effect 
size in the intervention group compared to the control group, though the lower bound of 
the confidence interval approached the non-inferiority margin. Using the Cohen’s 
guideline of d=0.2 as a small effect size, d=0.5 as a medium effect size and d=0.8 as a 
large effect size, a small effect size will be used to estimate the expected effect size 
difference between groups, with the intervention group trending toward a greater effect.48 
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There is no documented margin of non-inferiority for the scale used as the 
primary outcome. In the design of non-inferiority trials, there are several ways to 
calculate a margin of non-inferiority, though this often takes clinical expertise into 
account.38 One method is to determine a fixed margin based on the lower bound of the 
confidence interval, which was 0.08 in the study used to determine the expected effect 
size for the proposed study. In order to account for uncertainty in the expected effect in 
the intervention group, this is expanded to 0.10 for the proposed study.  
 
2.5.5 Inclusion and Exclusion Criteria 
 
 A Matter of Balance/Volunteer Lay Leader Model is geared toward a wide 
audience, most commonly offered to community dwelling adults aged 60 and older with 
the purpose of reducing concern for falling.1,8 This will be used to guide inclusion 
criteria. Exclusion criteria will include the use of the MMSE at a single cut off as this is 
commonly used in research with geriatric populations to determine that qualified 
participants are not cognitively impaired.49 As this program is meant to be extremely 
inclusive, further exclusion will be determined based on patient and team comfort with 
regard to safety.  
2.6 Conclusion 
 A significant portion of the aging adult population is impacted by a fear of falling. 
Programs have been developed that address fear of falling using education, exercise, and 
cognitive restructuring; one such program delivered to community dwelling seniors using 
volunteer lay leaders. Barriers to greater attendance to these programs include 
transportation difficulty, caregiving responsibilities, and rural location. Addressing these 
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barriers with remote videoconferencing has the potential to increase access. 
Teleconferencing has been shown to be useful and effective in an aging population, and 
non-inferior to previously established in-person interventions. The proposed study will 
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3.1 Study Design 
The proposed study will be randomized control trial designed to demonstrate non-
inferiority. Participants will be adults aged 60 and older with self-reported activity 
restriction due to a concern for falling and will be recruited from senior community 
centers in New Haven and Fairfield counties using flyers, contact lists, research team 
members at individual sites. Volunteer lay leaders will receive proper training to 
administer the course curriculum prior to initiating the either the in-person or 
videoconferencing classes. As participants are recruited they will be randomized to either 
the intervention or control group and the classes will run on a rolling basis as they are 
filled. Baseline data and assessments will be collected by a member of the research team 
upon enrollment and during follow up periods.  
 
3.2 Setting and Participants 
This study will enroll patients 60 or older with a self-reported restriction of 
activity due to concern for falling determined by asking “Do you ever limit your activity 
because of a concern you may fall?”. There will be no upper age limit. Patients will enroll 
themselves after seeing an advertisement, receiving an email or telephone call, or 
speaking with a representative from the study at a senior community center, therefore we 
will use convenience sampling for recruitment.  
Recruitment and the in-person intervention will take place at senior community 
centers in New Haven and Fairfield counties as these counties represents a wide spectrum 
of demographics in the state of Connecticut. Senior community centers are defined as a 
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dedicated community space that provides programs and activities to older adults in their 
neighborhood. A directory of such centers includes a total of thirty-six sites across New 
Haven and Fairfield counties (APPENDIX I)1. The requirements of the centers for in-
person delivery include a dedicated room, enough chairs for all participants, a table for 
snacks, and a TV with DVD capability. As participants express interest, eligibility will be 
determined by a study investigator, who will then explain the rationale and purpose of the 
study to eligible persons. The following inclusion and exclusion criteria (Table 1) will be 
utilized in enrollment, with certain subjective criteria based on clinical judgement of 
health care professionals if necessary.  
Table 1: Inclusion and Exclusion Criteria 
 
3.3 Subject Protection and Confidentiality 
 Institutional Review Board (IRB) approval will be obtained through the Yale 
University Human Investigation Committee (HIC) prior to enrollment of participants. 
This process will include an application to the HIC requesting permission to involve 
Inclusion Criteria 
• Age 60 or greater 
• Community Dwelling 
• Activity Restriction due to concern for falling 
• Internet Capabilities at home 
• Willingness to participate in study 
Exclusion Criteria 
• MMSE <24 
• Non-English speaking 
• Physical limitations that prevent participant from walking without the 
assistance of another person 
• Visual or sensory impairment that would make the use of technology difficult 
• Any major, symptomatic health condition that would make participation in 
weekly classes and light exercise unsafe.  
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human subjects in our research, as well as documentation of completed Health Insurance 
Portability and Accountability Act (HIPPA) training for all research team members.  
Following approval by the IRB and HIC, informed consent will be obtained by a 
research team member for each individual subject. Participants will sign the most recent 
HIC approved Informed Consent Form (APPENDIX II) prior to enrollment in the study, 
which details all of the expected risks and benefits associated with participation in the 
study. This may be signed by a subject’s Power of Attorney if appropriate. Participants 
will have the opportunity to review the provided documents and ask questions prior to 
enrollment in the study.  
The data collected throughout the study will be kept confidential by assigning a 
unique identification number to each participant. Research team members involved in 
collection of data that are unable to be blinded to participant randomization (i.e. team 
members providing details and instruction on the procedures of each arm) will not have 
contact with team members involved in outcome assessment and statistical analysis. All 
de-identified electronic information will be kept in a spreadsheet. All electronic patient 
information will be stored on a secure, encrypted platform to maintain security of patient 
data. Any non-electronic information will be kept in a locked cabinet and will be 
destroyed upon study completion if it contains identifying information. Only principal 
investigators will have the link between study participants and identification numbers, as 
well as a key to the locked cabinet. All personnel involved with the study will complete 





  Senior centers to offer the in-person classes will be determined by inviting all 
senior centers throughout New Haven and Fairfield counties in Connecticut to participate. 
Program coordinators at each senior center will be contacted by telephone or email to 
invite the center to participate. Following selection of senior centers, research team 
members will start recruiting individuals for participation in both study arms. Methods of 
recruitment will include: 1) flyers posted in common areas of the senior center 
(APPENDIX III), 2) presentations to staff and adults present at the senior center on given 
days, 3) direct invitation by research team members using email and contact lists at 
participating senior centers based on inclusion and exclusion criteria. Demographic 
information and baseline assessments will be completed prior to randomization of 
participants.  
 
3.5 Study Variables and Measures 
The following baseline characteristics will be gathered from the study participants 
(APPENDIX IV): age (years), sex (male/female), race/ethnicity (White, Black, Hispanic, 
Asian, Other), level of education (high school or less/more than high school) , annual 
income level (<$30k, $30k-$50k, $50k-$75k, >$75k), number of prescription 
medications, Mini Mental Status Exam (APPENDIX V)2, Geriatric Depression Scale 
(APPENDIX VI)3, Short Form Health Survey 36 (APPENDIX VII)4, Fall history in past 
two months (yes/no), Falls Efficacy Scale (APPENDIX VIII)5, Health Interference Scale 
(APPENDIX IX)6, Life Space Assessment (APPENDIX X)7. Demographic and 
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information related to potential confounders will be used to assure that groups are similar 
at baseline and as covariates in statistical analysis if necessary.  
The dependent variable (primary outcome) of this study will be a modified FES at 
completion of the intervention (8 weeks), with mean change in score assessed in each 
group. The FES will also be assessed at 6 months to determine stability of the outcome of 
interest. Other outcome measures will include the Health Interference Scale and Life-
Space Assessment, collected at completion of the intervention (8 weeks) and 6 months. A 
measure of intervention satisfaction will also be collected at completion of the 
intervention (8 weeks) and attendance of each participant will be kept by lay-leaders at 
each class.  
 
3.6 Blinding of the Intervention 
 Due to the nature of the study being a behavioral intervention, participants and 
coaches will not be blinded to the assignment of intervention and control groups.  
 
3.7 Blinding of the Outcome 
Members of the research team involved in baseline assessment and outcome 
assessment will be blinded to the randomization of participants. All information collected 
with be de-identified and research team members responsible for statistical analysis will 




3.8 Assignment of the intervention 
 Randomization of the patients to the intervention group or control group will be 
done once participants have agreed to enroll in the study and baseline characteristics and 
assessments have been collected. A random number generator will be used to assign 
patients to each treatment arm by household in a 1:1 ratio. Patients will be given a unique 
identification number to de-identify all information.  
 
3.9 Coach Training  
 Each coach will be required to participate in the two-day training with a Master 
Trainer, which encompasses learning information about the purpose of the program, 
becoming familiar with the materials used and structure of the classes, and ensuring 
safety among participants. In the event of a fall or other adverse event, coaches will be 
instructed to call 911 immediately. Coaches who are assigned to delivering the class 
through videoconferencing will also have training regarding the use of the 
videoconferencing platform incorporated into their training. The coaches for the in-
person class will not be trained with the coaches from the videoconferencing class, and 
they will be asked to not have any contact with one another regarding the delivery of the 
curriculum.  
 
3.10 Intervention Details 
 The outline of the curriculum to be delivered to all participants includes the 
following (Table 2). A summary of information related to the intervention is in the 
appendix (APPENDIX XI).8  
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Table 2. AMOB/VLL Topics and Goals by Session9 
Session Topics Goals 
1 Introduction to the program • Identify helpful and unhelpful 
beliefs 
2 Exploring thoughts and 
concerns about falling 
• Recognize core beliefs  
• Challenge unhelpful thoughts 
through use of cognitive 
restructuring 
3 Introduction to Exercise and 
fall prevention 
• Understand role of exercise in fall 
prevention  
• Identify barriers to exercise and 
exercises suited to prevent falling 
4 Assertiveness and Fall 
Prevention 
• Identify physical risk factors for 
falls 
• Practice exercises that address 
physical risk factors 
• Relevance of assertive behavior and 
fall prevention 
5 Managing concerns about 
Falling 
• Learn to use Personal Action 
Planners 
• Recognize effect of thoughts about 
falls on feelings and actions 
6 Recognize Fall-ty Habits • Evaluate fall risk taking behaviors 
• Prioritize risk taking behaviors to 
be addressed 
• Identify thoughts that help change 
behavior 
• Learn ways to shift from negative 
to positive or helpful thinking 
7 Recognizing Fall Hazards in 
the Home and Community 
• Recognize potential fall hazards in 
home and community 
• Identify strategies to reduce 
physical hazards in the home and 
community 
• Recognize relationship between 
assertive behavior and fall 
prevention 
8 Practicing No Fall-ty Habits 
and Overview 
• Recognize the beliefs of a positive 
attitude toward fall prevention 
ALL Intervention Formats Video presentation, brainstorming, exercise 
routine, small group work, problem 





The assigned intervention, AMOB/VLL delivered to participants through group 
videoconferencing, will be the independent variable of this study. For participants who 
are randomized to the intervention group that do not have a device capable of 
videoconferencing, a tablet or laptop will be available for loan for the duration of the 
intervention period. A member of the research team will visit the participants house to 
ensure that the device is connected to a wireless network. In order to account for the use 
of new technology among participants, the first session will be extended by thirty minutes 
to allow time for participants to learn how to navigate the program with the help of a 
research team member who will help the participant connect to the video conference by 
phone. An information technology (IT) specialist will be on standby to assist with any 
technological problems encountered by the participant or research team member. 
Participants in the intervention group will be able to connect to the videoconference as 
early as fifteen minutes before the allotted class time to ensure connectivity and allow 
time to call IT if necessary. 
Each class delivered by videoconferencing will utilize the same structure as the 
in-person class, by incorporating time for reflection, brainstorming, discussing individual 
experiences, as well as learning low impact exercises to increase balance and lower leg 
strength. Individuals will be able to interact with coaches and each other in real time, as 
well as ask questions for clarification if needed. Though coaches will not be directly 
present with individuals, they will be able to observe participants as they practice 
exercises in real time to ensure the safety of each individual.  
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Videos shown during the class will be cast to each participant’s screen through 
the videoconference platform and all additional materials referenced during the class will 
given in a hard copy in a binder at the time of enrollment. In the control group, 
participants will receive the AMOB/VLL curriculum in person at a local community 
center. This group will also receive the same binder of additional resources as the 
intervention group.  
 
3.11 Fidelity Monitoring 
 To ensure consistency in curriculum delivery, intervention leaders will undergo 
training through the official A Matter of Balance/Volunteer Lay Leader program, two 
days of training with a Master Trainer, who will train at the Maine Health headquarters 
for A Matter of Balance.  Each set of leaders will receive the same manual with 
instruction on curriculum lay out and same additional materials for distribution to 
participants. A member of the research team will join at least one meeting of each group 
to monitor for content and consistency across groups using a checklist of necessary 
elements.  
 
3.12 Data Collection 
 Data will be gathered at specific time points according to the study protocol 
(Table 3). All study participants will be given all follow up assessments at the time of 
enrollment. A phone call will be made to each participant at the time of assessment as 
well as one week after if not successful the first time.  
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All information will be entered into a de-identified spreadsheet by research team 
members.  
 
Table 3. Data Collection Timeline 
 
3.13 Sample Size Calculation 
 The sample size will be based off of the modified FES, the primary outcome. 
Based on results reported among 1221 participants in Texas, the change in mean score 
was 1.6. The effect size was 1.14 and the standard deviation was determined to be 1.40. 
With an estimated increase in effect size of 0.2 in the intervention group, the expected 
change in mean score is 1.88. Using the lower bound of the confidence interval as a 
guide, the margin of non-inferiority will be 0.10. This study will use a standard alpha of 




Post Intervention (8 wks) 
Falls Efficacy Scale 
Health Interference Scale 
Life Space Assessment 
Program Satisfaction 
Post Intervention (8 wks) 
Falls Efficacy Scale 
Health Interference Scale 
Life Space Assessment 
Program Satisfaction 
6 months from Class 
Beginning 
Falls Efficacy Scale 
Health Interference Scale 
Life Space Assessment 
 
6 Months from Class 
Beginning 
Falls Efficacy Scale 
Health Interference Scale 









 The curriculum being delivered has been shown to be well received by 
participants with the large majority of those who begin the class successfully completing 
it, but due to advanced age, unexpected health changes, and possibly difficulty with 
technology, there is likely an increased risk of drop out. The final sample size will take 
into consideration a 20% drop out rate in order to maintain the power of the study.  
 Using these values, it will be necessary to recruit 426 subjects with 213 
individuals in each arm. This will be 170 subjects with 43 additional subjects to 
compensate for drop out in each arm (APPENDIX XII). 
 
 3.14 Analysis 
 The mean scores of each outcome measure will be determined at baseline and at 
follow-up periods. A final intention-to-treat analysis will use the student t-test if results 
are normally distributed or the Wilcoxon rank-sum if the results are not normally 
distributed to compare the difference in mean score between groups for the primary 
outcome. A one tailed 95% confidence interval will be calculated to determine if this 
passes pre-determined margin of non-inferiority. A per-protocol analysis will also be 
done with data from participants who participated in at least five of the eight classes.  
 For secondary outcomes, the paired t-test or Wilcoxon signed-rank test will be 
used to compare mean scores of the Health Interference Scale and Life-Space Assessment 
within groups and the student t-test or Wilcoxon rank-sum will be used to compare 
change in mean score between groups. If significant differences were found between 
arms at baseline, this data will be used in the appropriate regression model to correct for 
this. Appropriate regression models will be used for each baseline characteristic based on 
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the type of variable to determine if any certain characteristics were indicative of greater 
success in either arm.   
 
3.15 Timeline and Resources 
3.15.1 Timeline 
 
 After approval from the IRB, at least two members of the research team will be 
trained as Master Trainers, which includes a two-day training and all course materials. 
Other Master Trainers in Connecticut will be invited to join the study to contribute 
expertise and reduce cost of training additional Master Trainers. These Master Trainers 
will then be responsible for training volunteer lay leader coaches, which includes two 
four-hour sessions for each coach to attend. All materials will be distributed to individual 
coaches at this time.  
 Enrollment will begin right away with classes beginning on a rolling basis. 
Classes will have between 8-12 participants and time slots will be available depending on 
coach availability. The intervention will run for eight total weeks with one two-hour 
session per week during the allotted time slot. Data collection will be done at enrollment, 
upon completion of the intervention (eight weeks) and at six months after beginning the 
intervention. To allow time for recruitment of enough participants to begin classes, the 
goal will be to begin classes two months after the beginning of the enrollment period. 
 To allow enough time for data collection, the last class will begin no less than 






 The large majority of the cost of this intervention is related to creating 
infrastructure for delivery. The most significant costs include the training of master 
trainers and materials for distribution to coaches and participants, including tablets and 
laptops for participants without a videoconference capable device and work book 
materials to be used throughout the intervention. There will be no compensation given to 
participants. Paid members of the research team will include graphic designers for 
advertisement development, Master Trainers, Information Technology specialists, 
statisticians and other members of data analysis, medical experts involved in advising the 
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4.1 Advantages and Disadvantages 
 
 The proposed study has several advantages in the way it contributes to the current 
literature. The use of technology in healthcare among seniors is quickly growing, with the 
ultimate goal of increasing effective ways to engage seniors to improve quality of life and 
ability to age in place.1 The proposed study would increase the body of literature 
concerned with safe, effective, and user friendly technologies utilized by the aging 
population. Continuing to demonstrate that technology is useful and easily adopted will 
increase the acceptance of technology use in healthcare among seniors.2,3 Additionally, 
the proposed study would contribute to literature on the translation of an in-person 
intervention to one based online. In the current literature, there is a significant 
investigation into new technologies as they relate to improving access to healthcare, often 
in the forms of improving communication between providers and patients, but there are 
very few investigations in how to use technology to improves access to known effective 
interventions.  
 The most significant contribution of the proposed study would be to the literature 
that utilizes videoconferencing among the elderly population. Videoconferencing 
represents an easy to use form of technology, demonstrated in several qualitative 
investigations, that does not eliminate the contact with other individuals, which many 
seniors view as a downfall of technology.3-7 A systematic review of literature on group 
interventions delivered by telehealth in 2018 found a total of 17 studies, nine of which 
demonstrated high quality evidence, and only five of which included a sample of older 
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adults.8 Among the studies that utilize telehealth and videoconferencing to address the 
larger topic of falls, there are very few interventions, with no interventions currently 
utilizing a group conferencing format to specifically address fear of falling.9 If successful, 
this would be the only study to demonstrate a non-inferior effect of group 
videoconference delivery on meaningful outcomes related to fear of falling compared to 
an in-person intervention, with the added benefit of a randomized design and large 
sample size.  
 Additionally, the proposed study has the advantage of demonstrating the delivery 
of A Matter of Balance/Volunteer Lay Leader Model through group videoconferencing as 
a viable option for further investigation. This curriculum has been widely studied and 
shown to have benefit to participants, but there remain significant barriers to further 
dissemination and access for those with limited transportation, caregiving responsibilities 
or location in a rural area.10 Delivery of known successful interventions using technology 
has been implicated as an important future direction in overcoming geospatial barriers to 
participation.11 A disadvantage of this study design is that the enrolled subjects will likely 
not include participants who face the significant barriers that could be addressed by 
videoconferencing, so the current study will not directly demonstrate utility in 
overcoming the geospatial barriers, but does provide direction for future study.  
 Lastly, an advantage of this investigation would be establishing infrastructure to 
continue to offer AMOB/VLL classes in the state of Connecticut. There are substantial 
start-up costs in creating this infrastructure, including purchasing materials and training 
of Master Trainers, but the continued delivery of this curriculum is relatively low cost 
and has been shown to reduce healthcare spending among participants compared to usual 
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care.12,13 Funding for the study would allow the infrastructure to be put in place and it 
would be sustainable beyond the study period due to relatively low cost for future 
administration.  
 The proposed study would positively contribute to literature on technology in the 
aging population, but there are limitations to this study design. As previously mentioned, 
though the ultimate goal of translating this fear of falling curriculum into a 
videoconferencing format would be to increase access, the use of convenience sampling 
will not include individuals who experience the known barriers as they will not be in a 
position to successfully enroll. Further limitations of the sampling method include the 
likely selection bias toward white individuals, younger seniors, individuals with a higher 
income, and individuals with higher educations as participation in the intervention 
requires access to internet at home and the class will not be offered in Spanish during this 
trial.14 In order to limit further selection bias, there will be devices available for loan, as 
requiring individuals to have a device would further skew the data toward young, 
wealthy, educated individuals.14 This selection bias and the limitation of convenience 
sampling limits generalizability, as it does not adequately address the use of technology 
among all aging seniors.  
 In regard to study design, participants will not be blinded to the intervention 
group into which they are randomized. This is a problem across behavioral interventions 
and will be addressed by a vigorous randomization process, blinding of all outcome 
assessors to the study arm of individual participants, and blinding team members 
involved in statistical analysis. The team members involved in assisting and instructing 
patients on the process of participating in each arm of the intervention, who will not be 
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blinded to randomization, will not have contact with blinded members to reduce 
information bias. Participants will be told not to discuss their experience with other 
people enrolled in the study. This can be particularly difficult if two members of the same 
household are randomized to different groups. In the proposed study participants will be 
randomized by household, though this could skew data as two members of the household 
likely have similar demographic characteristics and beliefs. The lack of participant 
blinding, along with the use of outcome measures that are self-reported both make the 
proposed study prone to information bias, including recall bias and bias of social-
desirability.   
 Using a design of non-inferiority requires a more complicated method of 
statistical analysis than traditional superiority trials.15 In the proposed study, the outcome 
measure is widely used and accepted in both research settings and clinical settings, but 
there is no established margin of non-inferiority.16 This limitation is compounded by the 
fact that many of the investigations of the proposed curriculum operationalize the 
outcome differently and make different modifications to fit specific research interests, 
making an effect size difficult to determine. The nature of the intervention also accounts 
for a wide variety of participants, often enrolling participants 60 and older rather than the 
traditional 65 cut off, which contributes to a wide standard deviation in reported 
outcomes of falls efficacy. The estimated effect size and non-inferiority margin will 
require a large sample size, which will likely be difficult in two counties in Connecticut 
in a two-year span.  The margin on non-inferiority chosen may not be accurate, and 
warrants further investigation.  
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 A final notable limitation to this study is the high cost associated with 
implementing this program that will utilize provided technology for certain participants. 
In order to enroll enough patients a large research team would be necessary which also 
adds to the cost of implementation due to compensating several team members.  The A 
Matter of Balance program has been sporadically offered across Connecticut, specifically 
in Fairfield County and West Hartford, which would offset some of the cost of training 
coaches and materials needed to implement the class and current facilitators could assist 
in training and recruitment.  
 
4.2 Future Directions 
 The success of this intervention in demonstrating that a fear of falling curriculum 
can be delivered by video conferencing is important into further investigation into the 
utility in certain populations. Populations including those who have limited 
transportation, live in a rural location away from community centers, or are caregivers for 
loved ones and cannot comfortably leave home for two hours a week would benefit from 
the access to the class in the home, but efficacy should be established specifically in these 
populations. Other future directions include expansion of languages offered and 
endpoints used to assess this intervention. In order to continue to demonstrate efficacy of 
the curriculum, researchers use endpoints previously used in other studies. The FES was 
the original tool used to assess A Matter of Balance, but there are updated versions of this 
scale, namely the Falls Efficacy Scale-International, which has demonstrated excellent 
internal validity, external validity, and responsiveness to change and has the added 
benefit of more information and translatability across cultures.17 Using more modern 
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scales would allow for further investigations to have greater comparison value to other 
studies on fear of falling.  
 Lastly, an investigation into the cost benefit of delivery through 
videoconferencing would be warranted in future studies. Without the need for a physical 
space and facilities costs, or the need to travel to specific locations, there may be cost 
benefit for both implementors and participants.  
 
4.3 Application to Practice 
 The healthcare needs of aged individuals continue to be a growing public health 
concern as the population of adults over 65 continues to grow. The use of gerotechnology 
has been implicated in keeping up with the growing demand, though this age group faces 
the most significant challenges in adopting new technology. Clinicians face unique 
challenges in engaging seniors in technology as it relates to their health. The 
requirements for successfully doing so include demonstrating that it is effective in 
reducing significant concerns and easy to use, according to surveys and experts in the 
field.2,3 According to population data, fear of falling is a real concern for a large portion 
of the senior population, with far reaching consequences.18 For clinicians who interact 
with this cohort of patients, there are few options outside of the office setting to address 
fear of falling, and those that are available are location dependent. If clinicians wish to 
recommend a technological intervention for this significant concern, they would need 
data to demonstrate the utility and ease of use of the recommended intervention.  
 If the proposed study were successful in demonstrating videoconferencing as a 
viable option for seniors with access to internet, clinicians would have a new resource 
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that they could recommend to specific patients, regardless of location. There are also 
likely patients who may live in close proximity to a delivered location, but they have 
internal or external stressors that make it such that they cannot participate at their local 
community center and delivery in the home is a better option. Creating infrastructure for 
delivery through videoconferencing is more likely in areas of greater resources, such as in 
the Yale Medicine community, but with remote access those in more resource poor areas 
could still participate if they have the required technology. Ultimately, future directions 
starting with the proposed study will increase access for patients to an intervention 
known to reduce fear of falling, a condition that can have detrimental impact on the life 
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Eligible Senior Centers of New Haven and Fairfield Counties 
 
Beacon Falls 57 North Main Street 203-723-2344 New Haven County 
Bethel 1 School Street 203-792-3048 Fairfield County 
Brookfield 100 Pocono Road 203-775-5308 Fairfield County 
Cheshire 240 Maple Avenue 203-272-0047 New Haven County 
Danbury 80 Main Street 203-797-4686 Fairfield County 
East End 117 Southmayd Road 203-757-1307 New Haven County 
Middlebury/Shepardson 1172 Whittemore Road 203-577-4166 New Haven County 
Newtown Senior Center 14 Riverside Road 203-270-4310 Fairfield County 
Ridgefield 25 Gilbert Street 203-431-2764 Fairfield County 
Southbury 501 Main Street South 203-262-0651 New Haven Connecticut 
Greenwich 299 Greenwich Ave. 203-622-3990 Fairfield County 
Stamford 888 Washington Blvd. 203-977-5151 Fairfield County 
Darien 30 Edgerton Street 203-655-1705 Fairfield County 
Eisenhower 263 Golden Hill St. 203-576-7993 Fairfield County 
New Canaan 693 South Ave 203-972-1818 Fairfield County 
Norwalk 11 Allen Road 203-847-3115 Fairfield County 
Westport 70 North Avenue 203-341-5099 Fairfield County 
New Fairfield 28 Rt. 39 203-312-5665 Fairfield County 
Fairfield 100 Mona Terrace 203-256-3166 Fairfield County 
Easton 219 Center Road 203-268-1145 Fairfield County 
Bethany 20 Thorme St. 203-576-7730 New Haven County 
Park Ave. 2540 Park Ave. 203-334-0092 Fairfield County 
Black Rock 2676 Fairfield Ave. 203-576-7258 Fairfield County 
Stratford 1000 West Broad ST. 203-385-4055 Fairfield County 
Trumbell 23 Priscilla Place 203-378-3086 Fairfield County 
Doyle 153 Main St. 203-736-5933 Fairfield County 
Branford 11 Cherry Hill Road 203-481-3429 New Haven County 
Black Rock 2676 Fairfield Ave. 203-576-7258 Fairfield County 
Derby 293 Main St. 203-736-1486 New Haven County 
East Haven 91 Taylor Ave. 203-468-3277 New Haven County 
Town of Guilford 32 Church St. 203-453-8009 New Haven County 
Orange 535 Orange Center Road 203-891-2154 New Haven County 
Oxford 486 Oxford Road 203-888-2543 New Haven County 
Seymour 98 Bank St. 203-888-2507 New Haven County 
Shelton 81 Wheeler St. 203-924-9324 Fairfield County 





CONSENT FOR PARTICIPATION IN A RESEARCH PROJECT 
200 FR. 1 (2016-2) 
 
YALE UNIVERSITY SCHOOL OF MEDICINE- YALE NEW HAVEN HOSPITAL 
YALE UNIVERSTIY SCHOOL OF MEDICINE- YALE NEW HAVEN HOSPITALL 
SAINT RAPHAEL CAMPUS 
 
Study Title: 
Principal Investigator: Dr. Richard Marrotoli, MD, Alan Vlieg, PA-S 
Invitation to participate and Description of Project 
 
You are invited to participate in a research study designed to look into the relationship 
between a class about fear of falling delivered in person and a class delivered through 
videoconferencing. You have been asked to participate because you represent the target 
population for this intervention to be successful in its impact on fear of falling. A 
comprehensive list of all inclusion and exclusion criteria will be provided to you upon 
request. This study will take place at several different senior centers in New Haven and 
Fairfield County, or within your home. We expect a group of approximately 10 
individuals to participate in each class. Between all classes, we expect 426 individuals to 
take part in this research study.  
 
 
In order to decide whether or not you wish to be a part of this research study you should 
know enough about its risks and benefits to make an informed decision.  This consent 
form gives you detailed information about the research study, which a member of the 
research team will discuss with you. This discussion should go over all aspects of this 
research: its purpose, the procedures that will be performed, any risk of participation, and 
possible benefits. Once you understand the study, you will be asked if you wish to 
participate; if so, you will be asked to sign this form.  
 
 
Description of Procedures 
 
If you agree to participate in this study, you will be asked to meet with a member of the 
research team for about 20 minutes for an initial interview. During this interview you will 
be asked to provide detailed demographic information about yourself. The information 
will include your age, sex, ethnicity/race, average household annual income, number of 
prescription medications, and if you have experienced a fall in the past two months. 
During this interview you will be asked to complete assessments including the Geriatric 
Depression Scale, Short Form Health Survey 36, Falls Efficacy Scale, Life Space 





All information collected from you during this interview will be used in the final analysis 
of this research study. The information collected during this interview will be kept strictly 
confidential. The sole purpose of this information is to gather information that relates to 
fear of falling, and it will not be used to determine eligibility to participate.  
 
Once enough subjects have completed an initial interview, you will be contacted about 
the class that you will participate in depending on which arm you are assigned, or 
randomized. In other words, if you are assigned to the intervention group you will be 
taking this class with a tablet or computer from home, and if you are randomized to the 
control group, you will take the class at the nearest community center.  
 
If you are assigned to the intervention group, you will be contacted about whether you 
have a device at home capable of videoconferencing. If not, you will receive a loaned 
tablet or laptop to use for the duration of the class. Once you have a device, you will be 
taking part in a two hour class, one time a week for eight weeks through 
videoconferencing. The class will be made up of 8-12 people and will be led by two 
trained coaches. During the classes, you will learn about controlling your fall risk and 
participate in light exercise shown to strengthen muscles that increase balance.  
 
If you are assigned to the control group, you will be taking part in a two hour class, one 
time a week for eight weeks at the closest participating senior center. The class will be 
made up of 8-12 people and will be led by two trained coaches. During the classes, you 
will learn about controlling your fall risk and participate in light exercise shown to 
strengthen muscles that increase balance.  
 
You will be told about any significant new findings that are developed during the course 
of your participation in this study that may affect your willingness to continue 
participating in the study. A description of this clinical trial will be available on 
http://www.clinicaltrials.gov, as required by U.S. law. This website will not include any 
information that can identify you. The website may include a summary of the results. 
You may access the website at any time.  
 
Risks and Inconveniences 
 
This class is considered to be a very low risk intervention. However, any time you 
participate in exercise there may be a potential risk. The most common side effects of 
exercise will include physical discomfort, fatigue, or muscle strain during and after 
exercise. As with any form of exercise that works on balance, it is possible that you may 
sustain a fall. Falls may result in minor injuries like scrapes, bruises, small lacerations or 
cuts, or pain. A fall may also result in a more serious injuries including but not limited to 
broken bones, head injuries, lacerations that require medical attention and/or stitches. 
Some injuries may result in hospitalization or death. To minimize this risk, you will only 
be asked to perform exercises that you feel comfortable performing, and an instructor will 
be able to see you performing each exercise to ensure proper and safe technique.  The 
risks described apply to both groups, though the group at the community center will have 
coaches present in the room to assist in positioning if necessary to prevent fall.  
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Inconveniences associated with the study are primarily related to the duration of the time 
you will be expected to participate in the class. In both groups, you will be expected to 
spend two hours each week in class over the course of the study.   The data for this study 
will be collected by phone call at the end of your class and six months after starting.  
 




There are several potential benefits that you may expect from participating in the study. 
For an individual assigned to either group, you have the opportunity to contribute to a 
research study that may provide information regarding the best way to deliver classes to 
seniors with concern for falling. Fear of falling has substantial consequences related to a 
variety of poor health outcomes in the elderly population and the results of this study may 
improve access to helpful classes. For individuals in both groups, the class has been 
shown to reduce physical and emotional consequences of fear of falling. The intervention 





There is no direct cost associated with your participation in the study outside of travel to 
and from classes for the control group. The research team will provide compensation for 
any materials needed for the duration of the study period.   
 
There is no direct compensation related to your participation in the study. There is no 




You should also consider alternative measures to decrease your risk of falling. The best 
way to determine your risk of falling and potential approaches to lower your risk of 
falling is to discuss your concerns with your primary medical provider. It should be 
understood that this class will not function to make all of the necessary changes in 
lowering your fall risk. For example, medications will be discussed, but a change in 




Any identifiable information that is obtained in connection with this study will remain 
confidential and will be disclosed only with your permission or as required by U.S. or 
State law. Examples of information that we are legally required to disclose include abuse 
of a child or elderly person, or certain reportable diseases.  
 
To better protect your information, you will be assigned a unique number that identifies 
you and links you to the information collected about you during the study. Only the 
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principle investigators will be able to identify you by this number. Other members of the 
research team will only see your unique identifying number. All electronic data will be 
stored on a secure, password-protected device (for example, a laptop computer). Only the 
principal investigators will hold the password to this device. Any additional paper records 
will be stored in a locked cabinet. All paper records that contain identifying information 
will be destroyed at the conclusion of the study period.  
 
All members of the research team will have completed Health Insurance Portability and 
Accountability Act (HIPPA) training. This training is standard in healthcare practices, 
and ensures that all research personnel who are involved in this study are compliant with 
privacy standards that protect your personal information. Only research team members 
who have completed this training will be able to access your information to the extent 
that it is necessary, and no information will be obtained from your medical record 
without your consent.  
 
When results of the research are published or discussed in conferences, no information 
will be included that would reveal your identity unless your specific consent is obtained 
for this activity.  
 
Representatives from the Yale Human Research Protection Program, the Yale Human 
Investigation Committee (the committee that reviews, approves, and monitors research on 
human subjects) may inspect study records during internal auditing procedures. However, 
these individuals are required to keep all information confidential.  
 
In Case of Injury 
 
If you are injured while participating in the study, seek treatment and contact the study 
clinician as soon as you are able.  
 
Yale School of Medicine does not provide funds for the treatment of research-related 
injury. If you are injured as a result of your participation, treatment will be provided to 
you or your insurance carrier will be expected to pay the costs of this treatment. No 
additional financial compensation for injury or lost wages will be available.  
 
You do not give up any of your legal rights by signing this form.  
 
Voluntary Participation and Withdrawal 
 
Participation in this study is voluntary. You are free to choose not to take part in this 
study. Refusing to participate will involve no penalty or loss of benefits to which you are 
otherwise entitled (such as health care outside of the study, the payment for your health 
care, and your health care benefits). However, you will not be able to enroll in this 
research study and will not receive study procedures as a study participant if you do not 
allow use of your information as part of this study.  
 




If you do become a subject, you are free to stop and withdraw from the study at any time 
during its course. At any time during the study, you may discontinue your participation in 
the classes.  
 
To withdraw from the study, you can call a member of the research team at any time and 
tell them that you no longer want to take part.  
 
The researchers may withdraw you from participating in the research if necessary. This 
may occur if clinically significant adverse effects are discovered for the study as a whole, 
if you as an individual develop any serious side effects from participating, or you 
demonstrate consistent non-compliance that may be detrimental to study results. You 
may also be withdrawn if, unrelated to the study, you develop a medical condition or 
injury that limits your ability to safely participate in class, either in person or by 
videoconferencing.  
 
Withdrawing from the study results in no penalty or loss of benefits to which you are 
otherwise entitled. It will not harm your relationship with your own medical providers or 
with your community center.  
 
When you withdraw from the study, no new health information identifying you will be 
gathered after that date. Information that has already been gathered may still be used until 
the end of the research study, as necessary to ensure the integrity of the study and or 




We have used some technical terms in this form. Please feel free to ask about anything 
you don’t understand and to consider this research and the consent form carefully—as 




I have read (or someone has read to me) this form and have decided to participate in the 
project described above. Its general purposes, the particulars of my involvement and 
possible hazards and inconveniences have been explained to my satisfaction. My 
signature also indicates that I have received a copy of this consent form.  
 







_____________________________________               _____________  
71 
 




_____________________________________              _______________ 
Signature of Person Obtaining Consent    Date 
 
 
If you have further questions about this project or if you have a research – related 
problem, you may contact the Principle Investigators Dr. Richard Marottoli or Alan 
Vlieg PA-S. If after you have signed this form you have any questions about privacy 
rights, please contact Yale Privacy Officer at 203-432-5919. If you would like to talk with 
someone other than the researchers to discuss problems, concerns, and questions you 
may have concerning this research, or to discuss your rights as a research subject, you 








ARE YOU LESS ACTIVE 
BECAUSE YOU’RE 
CONCERNED YOU MAY 
FALL? 
 
ARE YOU INTERESTED IN THE WAY TECHNOLOGY CAN 
IMPACT YOUR HEALTH? 
 
 
You are invited to participate in a study that uses classes proven to increase 
knowledge on falls and reduce the negative impact that a concern for falling 
may have on your health! 
 
 
Classes will be provided to you 
• At no cost to you 
• At your local Senior Center or in your home 
• In an easy to navigate format* 
 
 
For more information and to see if you are eligible, contact the research 
team by email alan.vlieg@yale.edu or calling 555-5555 
 
 









2.  Sex (Circle one):        Male                      Female 
 
3.  Race (Circle one):     Caucasian/White     African American/Black          
Hispanic  
                         
                                                               Asian               Other 
 
4. Level of Education (Circle one):     High School or Less   More than High 
School  
 
5. Annual Household Income (Circle one):  <$30k               $30k-$50k                        
 
                                                                           $50k-$75k                    >$75k 
 
6. Number of Prescription Medications taken every day: _________________ 
 
7. Have you had a fall, or a time when you came to rest on the ground without 































Medical Outcomes Study Questionnaire Short Form 36 Health Survey 
This survey asks for your views about your health. This information will help keep 
track of how you feel and how well you are able to do your usual activities. Thank 
you for completing this survey! For each of the following questions, please circle 
the number that best describes your answer. 
1. In general, would you say your health
is:
Excellent 1 




2. Compared to one year ago,
Much better now than one year ago 1 
Somewhat better now than one year ago 2 
About the same 3 
Somewhat worse now than one year ago 4 
Much worse now than one year ago 5 
3. The following items are about activities you might do during a typical day. Does
your health now limit you in these activities? If so, how much?














a. Vigorous activities, such as running, lifting
heavy objects, participating in strenuous sports
1 2 3 
b. Moderate activities, such as moving a table,
pushing a vacuum cleaner, bowling, or playing
golf
1 2 3 
c. Lifting or carrying groceries 1 2 3 
d. Climbing several flights of stairs 1 2 3 
e. Climbing one flight of stairs 1 2 3 
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f. Have you felt
downhearted and blue?
1 2 3 4 5 6 
g. Did you feel worn out? 1 2 3 4 5 6 
h. Have you been a happy
person?
1 2 3 4 5 6 
i. Did you feel tired? 1 2 3 4 5 6 
10. During the past 4 weeks, how much of the time has your
physical health or emotional problems interfered with your
social activities (like visiting with friends, relatives, etc.)?
(Circle One Number)
All of the time 1 
Most of the time 2 
Some of the time 3 
A little of the time 4 
None of the time 5 
11. How TRUE or FALSE is each of the following statements for you.











a. I seem to get sick a little
easier than other people
1 2 3 4 5 
b. I am as healthy as
anybody I know
1 2 3 4 5 
c. I expect my health to get
worse
1 2 3 4 5 




Modified Falls Efficacy Scale 
 
Circle one answer for each of the following questions 
 
 
1. Can you find a way to get up if you fall? 
 
 
     1-unlikely              2-somewhat likely                3-likely                4-very likely 
 
 
2. Can you find a way to reduce falls?  
 
 
1-unlikely              2-somewhat likely                3-likely                4-very likely 
 
 
3. Can you increase your physical strength? 
 
 
1-unlikely              2-somewhat likely                3-likely                4-very likely 
 
 
4. Can you protect yourself if you fall? 
 
 
1-unlikely              2-somewhat likely                3-likely                4-very likely 
 
 
5. Can you become more steady on your feet? 
 
 
1-unlikely              2-somewhat likely                3-likely                4-very likely 
 
 
Scoring: Add up the value from each answer for a composite score.  
 
Smith ML, Jiang L, Ory MG. Falls Efficacy Among Older Adults Enrolled in an 
Evidence-Based Program to Reduce Fall-Related Risk: Sustainability of 







Health Interference Scale 
 
Circle one answer for each of the following questions 
 
 
1. In the past 4 weeks has your health interfered with your normal 
social activities with family, friends, neighbors, or groups? 
 
 
     0                        1                         2                        3                         4 
      Not at all            Slightly            Moderately        Quite a bit        Almost totally 
 
 
2. In the past 4 weeks has your health interfered with your hobbies or 
recreational activites?  
 
 
     0                        1                         2                        3                         4 
      Not at all            Slightly            Moderately        Quite a bit        Almost totally 
 
 




     0                        1                         2                        3                         4 
      Not at all            Slightly            Moderately        Quite a bit        Almost totally 
 
 




     0                        1                         2                        3                         4 
      Not at all            Slightly            Moderately        Quite a bit        Almost totally 
 
 
Scoring. Score is the mean of the four items. Scores range from 0 to 4 with a higher score 
indicating greater limitation.  
 
Lorig, K., Stewart, A., Ritter, P., González, V., et al. (1996). Outcome measures for 






Life Space Questionnaire 
 
Stalvey, B., Owsley, C., Sloane, M.E., Ball, K. (1999) The Life Space Questionnaire: A 




Interviewer: "I am interested in all the places that you have been within the last 4 weeks.
1. During the past 4 weeks, have you been to other rooms of your home besides the room where
you sleep?
1 =  Yes 2 =  No  1.  
2. During the past 4 weeks, have you been to an area immediately outside your home such as your
porch, deck or patio, hallway of an apartment building, garage?
1 =  Yes 2 =  No  2. 
3. During the past 4 weeks, have you been to an area outside your home such as a yard, courtyard,
driveway,  or parking lot ?
1 =   Yes 2 =  No    3.  
4. During the past 4 weeks, have you been to places in your immediate neighborhood, but beyond
your own property or apartment building?
1 =  Yes 2 =  No    4 . 
5    During the past 4 weeks, have you been to places outside your immediate neighborhood but
       within your town or community?
1 =  Yes 2 =  No  5..  
6. During the past 4 weeks, have you been to places outside your immediate town or community?
1 =  Yes 2 =  No   6.  
7. During the past 4 weeks, have you been to places outside of your county?
1 =  Yes 2 =  No    7.  
8. During the past 4 weeks, have you been to places outside the state of Connecticut?
1 =  Yes 2 =  No    8.  
9. During the past 4 weeks, have you been to places outside the Northeast Region?





Program approved by AoA and NCOA  
Website: www.mainehealth.org/pfha  
Program Synopsis  
• General description of program  
o A Matter of Balance (MOB) acknowledges the risk of falling but emphasizes 
practical coping strategies to reduce this fear. These include:  
• Promoting a view of falls and fear of falling as controllable  
• Setting realistic goals for increasing activity  
• Changing the environment to reduce fall risk factors  
• Promoting exercise to increase strength and balance.  
The workshop is conducted over eight sessions, meeting weekly or twice weekly 
for two hours per session. Meetings are led by volunteer lay leaders called 
coaches. A Master Trainer is responsible for teaching the Matter of Balance 
curriculum to the coaches, providing them with guidance, a coach observation 
visit, and support as they lead the Matter of Balance classes. A Guest Healthcare 
Professional visit to the community class may be arranged by the Master Trainer.  
• Program goal  
o The program’s goal is to reduce fear of falling, stop the fear of falling 
cycle, and increase activity levels among community-dwelling older 
adults.  
 
Reasoning behind the program design and elements  
• Studies indicate that up to half of community dwelling older adults experience 
fear of falling (Howland, Peterson, Levin, Fried, Pordon, & Bak, 1993), and 
that many respond to this concern by curtailing activity (Tinetti & Speechley, 
1989).  
• A majority of falls occur during routine activities.  
• Falls usually are not caused by just one issue.  
• A large portion of falls are preventable.  
• Being inactive results in loss of muscle strength and balance. It can also 
compromise social interaction and increase the risk for isolation, depression, 
and anxiety. Fear of falling can actually contribute to falling.  
• MOB acknowledges the risk of falling but emphasizes practical coping 
strategies to reduce this concern. Participants learn to view falls and fear of 
falling as controllable and set realistic goals for increasing activity. 
• Participants also find ways to change the environment to reduce fall risk 
factors and learn simple exercises to increase strength and balance.  
• The group format provides an opportunity for people with a common problem 
to learn from each other and to help each other deal with the shared problem 
of fear of falling.  
 
 
Target population  
• 60 or older, ambulatory, able to problem-solve  
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• Concerned about falls  
• Interested in improving flexibility, balance, and strength  
 
Essential program components and activities  
• Group discussion  
• Problem-solving  
• Skill building  
• Assertiveness training  
• Exercise training  
• Sharing practical solutions  
• Cognitive restructuring—learning to shift from negative to positive thinking 
patterns or thinking about something in a different way.  
 
Length/Timeframe of program  
• Eight two-hour sessions  
Recommended class size  
• 8 - 12 participants (minimum of 8, maximum of 14 )  
 
Desired outcomes  
• View falls and fear of falling as controllable  
• Set realistic goals for increasing activity  
• Change participants’ environment to reduce fall risk factors  
• Increase strength and balance through exercise  
 
Measures and evaluation activities  
• Initial survey (given during the first class) with questions regarding falls 
management, exercise levels, and background information.  
• Last class survey; repeat of questions regarding falls management and 
exercise levels.  
• Last class evaluation with questions concerning comfort in talking about fear 
of falling, changes made to environment, comfort in increasing activity levels, 
plans to increase activity levels, and background information.  
• Online data management services (attendance, pre and post surveys and class 
evaluation) are available through Senior Services in Seattle.  
 
Health Outcomes and Evidence Supporting Health Outcomes  
After completing A Matter of Balance:  
 97% of participants are more comfortable talking about fear of falling  
 97% feel comfortable increasing activity  
 99% plan to continue exercising  
 98% would recommend MOB  
 
Preliminary findings of the participant outcome evaluation indicate that there 
were significant improvements for participants regarding their level of falls 
management (the degree of confidence participants perceive concerning their 
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ability to manage the risk of falls and of actual falls); falls control (the degree to 
which participants perceive their ability to prevent falls); level of exercise; and 
social limitations with regard to concern about falling. These measures indicate 
that the program has been successful to date in reducing the fear of falling by 
increasing participants’ confidence that they can manage falls risk better and 
actual falls if they occur and that they can take action to help reduce the risk of 
falling. In addition, participants indicated that their concerns about falling are 
interfering less with their social activity, and they report that they have increased 
their exercise levels (Healy, McMahon, & Haynes, 2006; Healy, Peng, Haynes, 
McMahon, Botler, & Gross, 2008).  
Program Costs  
Please visit http://www.mainehealth.org/workfiles/mh_PFHA/FeesFlyer.pdf for 
the most recent Matter of Balance cost information.  
Master Trainer Session at a regional training site: $1,500 per person – includes 2-
day training and all materials. It is strongly recommended that two people be 
trained from each organization.  
 
As an alternative, a MOB Lead Trainer can travel to your site to train groups of 
Master Trainers. Fees are based on the size of the group:  
o 11 to 15 participants $16,000.  
o 16 to 20 participants $18,500.  
Class materials, staff travel, meals, and lodging will be charged at cost.  
Approximate reproduction costs of manuals and additional videos (prices listed do 
not include shipping fees):  
o Coach Handbook- $20  
o Participant Workbook- $13  
o Guest Therapist Handbook- $6  
o DVD “Fear of Falling & Exercise is Never Too Late” ($164.76)  
Other Costs  
o Coach training - 8 hours (usually 2 four- hour sessions) conducted by Master 
Trainers. Costs: Coach handbook ($20), staff time & light refreshments, room & 
AV (cost varies)  
o MOB Class - Participant workbooks ($14 each), refreshment for classes 
($5/person for eight sessions), Guest Therapist Handbook ($6 each), room & AV  
 
Program Savings  
In 2013: Report to Congress by the Center for Medicare and Medicaid Services 
which evaluated Community-based Wellness and Prevention Programs. A Matter 
of Balance demonstrated a $938 savings with savings in the area of unplanned 
inpatient hospitalizations, skilled nursing facilities and home health.  
Resource Requirements  
Facility  
o Enough space for each participant to move around comfortably  
o Tables if possible, preferably set up in a U-shape  
o Chairs  
o ADA accessible  
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o Space to set up snacks  
 
Equipment and materials  
o Name tags  
o Markers and tape  
o Flip chart and stand  
o TV/DVD  
o Attendance sheet  
o Pencils  
o Participant workbooks  
o Health snacks for each session  
 
Training Requirements  
Coach training  
o Attend eight hours of coach training taught by the Master Trainer(s) and earn A 
Matter of Balance Coach Certification  
o Attend 2.5 hours of coach training update annually  
o Agree to coach two Matter of Balance classes within one year of certification  
Instructor certification required  
o Yes  
 
Instructor qualifications  
o Good communication and interpersonal skills  
o Enthusiasm, dependability  
o Willingness to lead a small group  
o Interest in working with older adults  
o Life experiences valued, with education or health care experience a plus  
o Ability to perform range of motion and low-level endurance exercises  
o Ability to carry up to 20 lbs  
 
Number of instructors required per class  
o Two; a new coach is paired with an experienced coach, when possible  
o A healthcare professional (such as a physical therapist, occupational therapist, 
or registered nurse) visit to a MOB session to provide information and answer 
questions from participants.  
 
This program overview was prepared by Ellen Schneider, Associate Director for 
Operations and Communications, UNC Institute on Aging. For additional 
program information, please contact the Maine Partnership for Healthy Aging: 
http://www.mainehealth.org/mh_body.cfm?id=449. Available health outcomes, 
cost, and savings data presented when known. We extend our thanks to the NC 
Area Agency on Aging directors for their assistance in designing the format for 
this document and to the Maine Partnership for Healthy Aging for reviewing the 
content. 
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